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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect clogging of 
nozzle by a low cost ink ejection detector without using 
an ejection detector having a high sensitivity by a 
method wherein the ink ejection detector is disposed by 
being inclined at a predetermined angle with respect to 
arrangement of head nozzles, then a light shading area of, 
a sensor is sufficiently attained so that the sensitivity 
can be improved and it is possible to correspond to any 
number of nozzles and density thereof even when they 
are raised. 

SOLUTION: There is disclosed an ink jet recorder 
comprising a carriage constituted such that it is 
reciprocated relatively with a recording medium and a 
print head 1 which is mounted on the carriage and 
comprises a plurality of nozzle arrays 2 that eject ink 
drops. The ink jet recorder comprises a pair of 
photodetectors 3, 4 that scan the nozzle array in the 
arrangement direction at a predetermined inclination 
angle 9x in the clockwise direction or counter clockwise 

direction around a center of the nozzle array. As a result even when the number of nozzles is 
increased because of the high resolution of the nozzles, it is possible to accurately detect ink 
ejection without using an ejection detector having a high sensitivity. 
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CLAIMS 



[Claim(s)] 

[Claim l] the ink jet recording device characterize by to have one pair of photodetection 
means be form in the constituted carriage and said carriage so that both- way migration 
may be relatively carry out to a printing medium , allot two or more nozzle trains , make 
the core of a nozzle train the center of rotation to the direction of a train of said nozzle 
train in an ink jet recording device with the print head which make an ink droplet 
breathe out from the nozzle train , and scan with a predetermined inclination to a 
clockwise rotation or a counterclockwise rotation . 

[Claim 2] an ink jet recording device according to claim 1 . - setting - said **** the 
above the ink jet recording device characterized by a means being the photosensor 
formed in the location on which light is scattered by passage of the ink droplet breathed 
out from said nozzle train. 

[Claim 3] It is the ink jet recording device characterized by having been arranged with a 
predetermined inclination so that said photodetection means may utilize the sensibility 
field of said photosensor for full to said nozzle train in an ink jet recording device 
according to claim 1. 

[Claim 4] The ink jet recording device characterized by the optical axis of said 
photodetection means having a predetermined inclination to a head nozzle side in an 
ink jet recording device according to claim 1. 

[Claim 5] The recording head by which two or more nozzles for carrying out the 
regurgitation of the ink droplet have been arranged seriate, In the ink jet recording 
device which has the regurgitation detector which detects the carriage for carrying out 
both way migration of this recording head relatively to a printing medium, and the 
discharge condition of said nozzle Said regurgitation detector is an ink jet recording 
device characterized by being arranged so that the optical axis to which is equipped 
with a light emitting device and a photo detector, and each component is connected may 



have a predetermined inclination to the direction of a train of said nozzle. 
[Claim 6] It is the ink jet recording device characterized by being arranged so that it 
may have a predetermined inclination to the direction of a train of said nozzle so that it 
may have the sensibility field which can detect the ink droplet by which said 
regurgitation detector was breathed out in the predetermined width of face of said 
perimeter of an optical axis in the ink jet recording device according to claim 5 and the 
nozzle of both ends may be in said sensibility field among said two or more nozzles. 
[Claim 7] The ink jet recording apparatus with which said regurgitation detector is 
characterized by being arranged at the home position of said recording head in an ink 
jet recording apparatus according to claim 5. 

[Claim 8] It is the ink jet recording apparatus characterized by being the location which 
performs air ejecting for said home position to perform recovery of said nozzle in an ink 
jet recording apparatus according to claim 7. 

[Claim 9] The ink jet recording device characterized by forming said regurgitation 
detector in the carriage which carries said recording head or said recording head in an 
ink jet recording device according to claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of detection of the ink 
droplet of the ink jet recording device which is made to breathe out an ink droplet and 
forms an image on a record medium. 
[0002] 

[Description of the Prior Art] Two or more nozzle trains are allotted and the ink 
regurgitation detector is used in the ink jet recording device with the head which makes 
an ink droplet breathe out from the nozzle train as a means for checking whether ink 
has been breathed out from the nozzle with blinding or an ink piece of a nozzle etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned ink 
regurgitation detector, regurgitation detection of ink was performed for every nozzle, 
and by the blinding of a nozzle etc., when ink regurgitation detection was improper, the 
restart of the ink regurgitation needed to be prepared each time using the recovery 
means. In ink piece generating, ink needed to be supplied and the ink regurgitation 
needed to be prepared. Therefore, ink regurgitation detection of all nozzles or the nozzle 
train of arbitration took time amount. Thus, by the ink regurgitation detection 
approach for every nozzle, when the number of nozzles increased by the densification of 
a nozzle etc., the technical problem it not only takes time amount, but that the ink 
regurgitation detector with high part sensor sensibility with which a nozzle consistency 
becomes high was needed for ink regurgitation detection occurred. 

[0004] In this invention, it is made in order to solve such a technical problem, and it 
aims at offer of the ink jet recording device which can detect the ink breathed out from 
the nozzle with a sufficient precision. 
[0005] 



[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the ink jet recording device of this invention In the ink jet recording device 
which it is prepared [ recording device ] in the carriage which consisted of claims 1 so 
that both-way migration could be relatively carried out to a printing medium, and said 
carriage, and two or more nozzle trains are allotted [ recording device ], and makes an 
ink droplet breathe out from said nozzle train The core of a nozzle train is made into the 
center of rotation to said nozzle train, and it is characterized by having one pair of 
photodetection means to scan with a predetermined inclination to a clockwise rotation 
or a counterclockwise rotation. By claim 2 an ink jet recording device according to claim 
1 -- setting said **** - the above - a means It is characterized by being the 
photosensor formed in the location on which light is scattered by passage of the ink 
droplet breathed out from said nozzle train. By claim 3 In an ink jet recording device 
according to claim 1, said photodetection means is characterized by having been 
arranged with a predetermined inclination so that the sensibility field of said 
photosensor may be utilized for full to said nozzle train. It is characterized by the optical 
axis of said photodetection means having a predetermined inclination to a head nozzle 
side in an ink jet recording device according to claim 1 by claim 4. Since it is not 
necessary not to use the recovery means of the ink regurgitation for every nozzle and 
the recovery means of the ink regurgitation uses for every nozzle train even when ink 
regurgitation detection of an ink-jet recording device is performed for every nozzle train 
and some nozzles for which the ink regurgitation is improper are in the nozzle train by 
blinding etc. according to the above configuration, after detecting an ink regurgitation 
failure, time amount until it makes ink regurgitation preparations using a recovery 
means can finish in a short time. 

[0006] Moreover, in this invention, ink regurgitation detection with a high precision can 
be performed, without using the ink regurgitation detector of sensor sensibility, even 
when the number of nozzles increases since the optical axis of an ink regurgitation 
detector is arranged with a predetermined inclination to a nozzle train, and the face 
shield product of the sensor of an ink regurgitation detector can be earned, and 
improvement in sensor sensibility can be aimed at. 

[0007] Moreover, the recording head by which two or more nozzles for the ink jet 
recording device of this invention to carry out the regurgitation of the ink droplet have 
been arranged seriate, In the ink jet recording device which has the regurgitation 
detector which detects the carriage for carrying out both-way migration of this 
recording head relatively to a printing medium, and the discharge condition of said 
nozzle Said regurgitation detector is equipped with a light emitting device and a photo 



detector, and it is characterized by arranging the optical axis to which each component 
is connected so that it may have a predetermined inclination to the direction of a train 
of said nozzle. 

[0008] As for said regurgitation detector, it is desirable to be arranged to the direction of 
a train of said nozzle, so that it may have a predetermined inclination so that it may 
have the sensibility field which can detect the ink droplet breathed out in the 
predetermined width of face of said perimeter of an optical axis and the nozzle of both 
ends may be in said sensibility field among said two or more nozzles. 
[0009] Moreover, said regurgitation detector may be arranged at the home position of 
said recording head, and may be formed in the carriage which carries said recording 
head or said recording head. When arranged at a home position, as for said home 
position, it is desirable to serve as the location which performs air ejecting for 
performing recovery of said nozzle. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail using 1 
operation gestalt of this invention. 

[0011] Drawing 1 is the general drawing of the ink jet recording device which carried 
out this invention, and explains the whole configuration hereafter. 

[0012] The ink jet printer 100 is equipped with the carriage 17 of the cube type which 
can carry the ink jet head 1 and the ink tank 40. The ink jet head 1 and the ink tank 40 
are the things of a cartridge-type, they open the top cover 41 of carriage 4, and the 
interior is equipped with them removable. Bothway straight-line migration is possible 
for carriage 17 in the direction of a long side of the equipment frame 27 (longitudinal 
direction). It prints to the cut sheet 16 conveyed by driving the ink jet head 1 carried 
there, moving carriage 17. 

[0013] First, the both- way migration device of carriage 17 is explained. Carriage 17 was 
supported free [ sliding ] with the guide shaft 31 over which the before side built among 
the side attachment walls 15 and 23 of right and left of the equipment frame 27, and the 
backside has ridden the top face of the guide plate 18 over which it similarly built 
among side attachment walls 15 and 23, enabling free sliding. The driving-side pulley 
24 and the follower side pulley 25 are attached in the both ends, and the front wall 29 of 
the equipment frame 5 is built over the timing belt 30 among these. The timing belt 30 
is connected with a part for the flank before carriage 17. If the driving- side pulley 24 
rotates by the carriage motor 26 attached in the front wall 29 of an equipment frame, 
the carriage 17 connected with the timing belt 30 will move to a longitudinal direction 
in accordance with the guide shaft 31. 



[0014] la addition, when not recording on the location by the side of the rightmost of the 
movable field of carriage 17 (home position) for a long time by preparing the nozzle of 
the ink jet head 1 in the wrap cap 22, carriage 17 moves to this location and seals a 
nozzle: Cap 22 is open for free passage on a pump 21 with non-illustrated tubing, a 
pump 21 operates by driving a motor 20, and the ink thickened in the nozzle is attracted. 
A motor 20 is used also as a source of power for driving the paper feed driving shaft 19 
with which the driving roller for conveying a cut sheet 16 again was formed. 
[0015] On the other hand, the ink regurgitation detector 14 is formed in the location by 
the side of the leftmost of the movable field of carriage 17. When air ejecting (refresh) of 
the nozzle is carried out, the ink receptacle for receiving the breathed out ink is 
prepared in the ink regurgitation detector bottom. The discharge condition of ink is 
checked by carrying out the regurgitation of the ink droplet in this location so that it 
may mention later. In addition, the location which checks the discharge condition of ink 
may be established in the right-hand side of the movable field of carriage, in this case, if 
it serves both as the ink receptacle for air ejecting, and cap 22, since it is carried out by 
even the processor that consists of ** ink absorption members (un-illustrating) which 
open for free passage processing of air ejecting and the ** ink discharged by nozzle 
suction to cap 22 and this coming put, the configuration of equipment can be made 
simpler. 

[0016] Drawing 2 is the schematic diagram which saw the regurgitation detector of an 
ink jet recording device and the physical relationship of a head which carried out this 
invention from the head nozzle top face. Drawing 3 is the schematic diagram which saw 
the head nozzle side from width. Drawing 4 is drawing showing the ink regurgitation 
detector of the ink jet recording device adapting this invention. 

[0017] The photodetection means 14 in drawing 2 consists of one pair of photosensor 
light-emitting parts 3 and the photosensor light sensing portions 4 which make the core 
of a nozzle train the center of rotation, and are scanned with a predetermined 
inclination to a clockwise rotation or a counterclockwise rotation to the line which 
connected the head 1 with two or more nozzle trains 2, and its nozzle train 2 on the 
straight line. Although this photodetection means is formed in the location on which 
light is scattered by passage of the ink droplet breathed out from the nozzle train of a 
head and is formed in the location which opposes the home position of the end of the 
moving trucking of a print head where it moves iii the direction of A by this example, as 
mentioned above, a home position is sufficient as it, and it may be in the middle of the 
moving trucking of a print head. Moreover, this photodetection means may be attached 
in a head side, and the check of regurgitation detection of an ink droplet is always 



attained [ be / it / under / printing / not only the time of air ejecting but / including ] in 
this case. 

[0018] The inclination theta x of the optical axis 10 of the photodetection means against 
the line which connected the nozzle train 2 on the straight line is set up so that the 
photosensor sensibility field 5 of a photodetection means may be beforehand utilized for 
full. That is, it is set up so that the face shield product of an ink droplet to the 
photosensor sensibility field 5 can take to the maximum extent. 

[0019] When the number of nozzles of a nozzle train increases, the nozzle which exceeds 
the sensor sensibility field 5 to the present condition occurs, and the probability of 
especially the nozzle of the both ends of a nozzle train is high. Then, in order to cancel 
such fault, the inclination theta x of said optical axis 10 is adjusted, and it is beforehand 
set up so that the nozzle train which should be detected may go into the sensor 
sensibility field 5 at full. 

[0020] Conversely, when the number of nozzles of a nozzle train becomes fewer to the 
present condition, in order for the sensor sensibility field 5 to remain to a nozzle train, it 
is beforehand set up so that the inclination theta x of said optical axis 10 may be 
adjusted and the nozzle of the both ends of a nozzle train may go into the sensor 
sensibility field 5 at full. 

[0021] Although the photosensor sensibility field 5 was utilized for full by adjusting the 
inclination theta x of the optical axis 10 of the photodetection means against the line 
which connected the nozzle train 2 on the straight line to the change in the number of 
nozzles of a nozzle train, in an above-mentioned case, inclination thetay of the optical 
axis 10 of a photodetection means to the nozzle side 9 is adjusted like drawing 4 , and 
you may make it utilize the photosensor sensibility field 5 for full. 

[0022] Moreover, both of inclination thetay of the optical axis 10 of a photodetection 
means to the inclination theta x and head nozzle side of an optical axis 10 of a 
photodetection means over a nozzle train are adjusted, and you may make it utilize the 
photosensor sensibility field 5 for full. 

[0023] Next, the regurgitation detection approach and blinding dissolution in the 
example of this invention are explained. Before recording on a printing medium by 
making an ink droplet fly, the blinding of a nozzle is detected in the location distant 
from the printing medium. 

[0024] With the photodetection means 14, the detection light 6 outputted from the 
photosensor light-emitting part 3 is emitting light toward the photosensor light sensing 
portion 4. First, before detecting an ink droplet, it checks whether the detection light 6 
outputted from the photosensor light- emitting part 3 in the condition of not making an 



ink droplet breathing out from the nozzle train 2 can detect by the photosensor light 
sensing portion 4. From the nozzle 8 allotted on the nozzle side of a head 1, or the edge 
after that, an ink droplet 7 crosses the detection light 6 taken out from the photosensor 
Ught-emitting part 3, and flies. In that case, when the detection light 6 is scattered 
about by the ink droplet 7, the quantity of light which reaches the photosensor light 
sensing portion 4 changes. It is detected whether the ink droplet was breathed out from 
the nozzle 8 by detecting the change at this time with an electric signal. 
[0025] Similarly, to other nozzle trains, the minute migration of the head 1 is made to 
carry out in the direction of A suitably, by repeating the same actuation and performing 
it, which nozzle in the nozzle train 2 has started blinding, or detection is performed. 
[0026] It is made to breathe out, the ink droplet breathing out several times or detecting 
to the nozzle which started blinding, when regurgitation detection is continued and 
regurgitation detection of a nozzle 2 is completed, until detection of the nozzle of the last 
of the nozzle train 2 is completed without canceling the blinding of the nozzle 
immediately, when blinding is detected on that occasion, and blinding is made to cancel. 
Even if it makes it breathe out more than a certain count, when blinding is not canceled, 
actuation of the blinding dissolution with cap 22 and a pump 21 is performed 
automatically. 

[0027] After a blinding dissolution, which nozzle has started blinding to the following 
nozzle (or each other is adjoined) train, or detection is performed, and actuation of a 
blinding dissolution is performed. Thus, at this invention, a good thing cannot be 
overemphasized as backward [ as for regurgitation detection and a blinding dissolution / 
to which regurgitation detection of all nozzles ended the blinding dissolution to the head 
with few / ********** / nozzles of a head for every nozzle train ]. 
[0028] 

[Effect of the Invention] It is effective in the blinding of a nozzle being detectable with a 
cheap ink regurgitation detector, without being able to aim at improvement in the 
sensibility of a sensor, being able to respond, also when the number of nozzles or a 
nozzle consistency goes up, and using a regurgitation detector with high sensor 
sensibility, since according to this invention the ink regurgitation detector is arranged 
with a predetermined inclination to a head nozzle train and the face shield product of a 
sensor is earned, as stated above. Moreover, since ink regurgitation detection of an ink 
jet recording device is performed for every nozzle train and an ink regurgitation 
recovery means is used for every nozzle train unlike the case where the recovery means 
of the ink regurgitation is used for every nozzle even when some nozzles for which the 
ink regurgitation is improper are in a nozzle train, the time amount to ink regurgitation 



recovery can be managed with this invention in a short time. Effect is taken to a head 
especially with a high nozzle consistency. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll General drawing of the ink jet recording device which carried out this 
invention. 

[Drawing 21 Drawing which saw the ink regurgitation detector of an ink jet recording 
device and the physical relationship of a head in this invention from the head nozzle top 
face. 

[Drawing 3l Drawing which saw the ink regurgitation detector of an ink jet recording 
device and the physical relationship of a head in this invention from the head cross 
section. 

[Drawing 4l Drawing showing the application of the ink regurgitation detector of the 
ink jet recording device in this invention. 

[Drawing 5l Drawing showing the physical relationship of the ink regurgitation detector 
in the ink jet recording device of the conventional technique, and a head. 
[Description of Notations] 
lHead 

2 Head Nozzle Train 

3 Photosensor Light-emitting Part 

4 Photosensor Light Sensing Portion 

5 Photosensor Sensibility Field 
10 Optical Axis 

theta x Inclination of the optical axis of the photodetection means against a nozzle train 
13 The Carriage Migration Direction 
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4 

[0013] *t»?yi7 wa«#»)^«SrIft 

2 7 15,23 OMmSBWat Lfctf'f KM 

15,2 3©nt»^atufcif-< k«i 8©±ffitz^tb 

©MiSSt-SEKHBlIX- y 2 4 , y 2 5 Y) n 

ttfefr, r*tfe©Mfctt v 5 3 OSr^tt 

tSLTfcSo 5 y^K3 0tt*ir V yVl 7 <D 

2 efiioTinte-r^i, ^-f 5 y>f'<)\> V 3 oicig^ 

$HT^5^r^y y v^l 7(4, ^ Ktt3 1 ICjBoTfe 

[0014] *>Jyi>17 ©^Sfi) "Ilgffl^cDft t 

^y Kl(0/X/v5:IHt?7'2 2^i9:»te>tu, IBfflk 
Srft^FM^^^i:#f4, ^-ryy^l7(4, Z<D$Lm 
fcaHbU-cyX/PSr<5(Hi-5. ^-ryX2 2(4, TBl^ 
©W»-4f *K^X2 lJ^iiL, ^ 2 0Sr!Pi!)-r5 
Zk\Z&9tf>'7'2 l*Sf^lbLT, /X/vrtWli*feU7t 
-0-^^K§l$ttS. *2 0f4, *t*yhitl6 

[0 0 15] ^ft!) 7 ©^«J pTtg^«c<D* 

t>ftfia<z>ffcgfcf4, wv^qtmiftaisi 4*sK»te>^-c 

v^„ ^^yata^a^«Tffi!K-(4, /X/u^r^tha 

^{4fi5r^r^ y y ^©»»BrtB«*(D*fl|fcR»fC t> J: 
v\ io*S*» ^laaofcfto-O-^Siti, ^r-ryX 
2 2 5Sr*ta5 <t 5 }-i"tuf4, £p£a, /X;vf?||;±o 

[0016] H2 tt*«W«r3USUfc-r v 5 ^ y ME 
^S^eta^ai&i^y KrofirttS8^5r^y K/X/W 
±BB*»fe*fc*W0-C*>5. Bl3f4— y K/X/vSaSrHI 

[ 0 0 1 7 ] El 2 (C*5(t^7t^a#lft 1 4 »4, 1Sffcfl<D 
/ X/WflJ 2 t»o^ y K 1 t *<D / X/U^iJ 2 SrjEi®±K 

@9*V^S«PtHa*>»^3e©«*Sr't>oTifet-t-* 1 
*t©56-fe^-J-«3t«B3, *tytS*a4iA^MS 
tfCt^So ^<D^a#S(4, ^y Kro/X/W^iJ^PjOt 
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5 

[0018] / X/W?U 2 Sre^±^«SA/^lc>cfr5?t 

[0 0 19] /X^iJ©/X/v^^tixfc4&^-»±, 5^ 
lc2t L-Cir >"!MB«ffl* 5 fc*- /<— ■ f 5 y X^a53S£ 

u , / x/w^ij <d my&<o j x/wtt-t ss w 

r. -c r. © i 5 A-fr Sr*«"*-5 fc*> WfEfttt 10© 
m^ e xfclWSEU ^ttS-t-^^/X/^iJ^-fevf-^ffi 

[0 0 2 0] #KmW-ttLTy X/V^J©yX/V$c3 5 » 

ofc»frrt\ y x^yatw u-c-t 5 
X/v*ij©p6jig© y X/vas-fc >-im&iW£ 5 tc^/wcAS 

[0 0 2 1] ±3fc©»frf±, ;X;^J©/XyvS®)|iii 
U-C y X/i^J 2 SrSJft±KHSA/«i»K:*t-*3t«l 
m^Wi<r>%M i o ©fg# 9 x £ri§g-r 5 r t -eft-t xf- 

iSSffi^ 5 Sr 7M£fem Ufc HI 4 ©4HK / X/Vffi 9 

u:^3#«ltt»#»©#wi o©«£ o y^piLt. 

i<\ 

[0 0 2 2] / x/^jjiM-rs^tu^sro^tt 

1 0©fit Sxt^f K/X/v®tc*J-r53t^til#ScD 
)t«ll 0©ffi£ 0 y CDM^S:PSL--C, 

[0 0 2 3] *^PJ©HJ£Mi-*5(t59tm^ttS^ 

tteic*5V>T/X/KDlfg*») 
[002 4] *^ai#S 1 4 T?f±» ft-fc ^-38ftg& 3 

» 3 *» * Hfn&tttft 6 jjsjte-fc ViJ-SJtm 4i:io 

y X/us±, 5/ v?±K:E$;h,;fc. y X/w 8 b-f 

^»7^v 3fcir>1^ft^3A>ibto$;h^c1£m#6& 

K X oT«cSL$ it*, r. i : K ± 9 >"^*3t» 4 Kg < 



(4) 

-T5 r t X-/ X/w 8 «*sqtm**tyt*»if 5 

[0 0 2 5] HttKlfeO / X/U?iJtC*T Ltt. ^ v K 1 

fl5^t(cJ;-o-C / X;^J 2 It 5 £*© y X/Wtfs @ fg 

[0 0 2 6] ^©gg<c, B»*!|*sttm$*tfc»fi-fc 
tt, E*>k:-t(0/Xyno BIS* /X;i- 
?|J 2 (OS^cD y X/uo*fta*sj|*Ti-« * -CGtttttfetti 5r»c 
io ft, yX/u.2 0!tmiftm^»TUfcl*^i"CBfiS*!>Srfi_ 

5iuic«±ti:tb$-e-ct>Bfs* v&mmzfrte^w&K. 

[0 0 2 7] ^» («L<«g|i5-a- 

5) yx^jtc^uTifoyX/u^gfg^ij^^r u-c 

•y KKiStUTft, l»*5»?BS:^/X/Koehm*Hl^ 
i^T LtcWfro X h X </>r t (4^ 5 * T? t 
[0 0 2 8] 

KyX/p^UcWUT^^BtmttttiSSrMJt©*!***) 
U-Ol8fl[©iSi±*SBItb, yX/u^v^ttyX/v^^i 

a$ryX^Jfe(ctr5©t?, -r^^qtm^BToy X/W;&5 
y X/w^mc^o^fcofc^-et, i y x^fttc-r v 

[mBD©fss^«ciftpj] 
40 fom, 

[1212] *lii:fcit5^y^-^iy hE&8S©^y 

[0 3] ^WJCtJItS'f ■sWx.y YW®g&.<04 ^ 
Hlo 

[04] *3»w=j3»t5-r^^^y hfs^e^-rv 

[0 5] m&mfinJ y MEMi1!lc*stt3-f 

so ^^Ptffl^fflSi — y K©fiC»M#Sr^i-0o 
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(5) 



1 ~ V K 

2 ^s/K/X/i^iJ 

3 *-fevi>-«3t« 

4 3fc-feVi>-g}fcg(5 



8 

5 

1 0 3ttt 
13 * + y 



[mi ] 
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(6) 



[®3] 





.1 0 



^^^^^^^^ 



[1215] 



1 



L 



1 3 



8 8 8 8 88 
88 88 88 
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[ ^mm IE 1 ] 

imiEirmi bje 

l*|IE©l*J*] 
l ] 

Hi * fit it: Id » U T « »• W ^ ft « t? # 6 i 5 « fiiS S H * !> » B * -V 9 v 

S?KB »* h *i » 19 gfc <@ <£> / X A- ?U £ IE L , -?:ro/X/u?iJA»t>-f^^}eSretttJ$-ti:5Hl*^ 
y Ktttfc'f y^fx-y ME»ail;*5V^t, W 12 / X /P © ?ij ^ ft K *t U T , / X 
?|J 4> £ HI Si * 'C? i: UB#fHe1 9 £v US WtUll (? I^FrSro«% I: o t^St 5 l *f 
ft & ffi ^© 4- =fr -t" 5 w i: Sr *3r 1S i: "f 5 v 9 5? ^ y > SB ® ^ fi . 
[»** 2 1 

|»#J«lSE*«>>fl'*S?*y ME«««fc*iV^-C, HUfE^^«rt±l#Sl4> «fj IE / X ,u ?ij A> 
b it ffi $ *t. * -Y v 9 ffi <r> il i@ K i: o T * ri* B a $ ft 5 & B £ B *t & *t 3t -fc ^ * t? fc 5 ^ 
£ -5 W v * s> * y HEftSt. 

[.»**. 3 ] 

If * * 1 IB 4ft <D 4 -y 9 V> * y h SE StgE S *S V* T, HUfEftlSffi^ISitts M IE / X ?IJ |c *t 

Sr # B b -T Z -4 y 9 'J i y h lE^it. 
[ if*^ 4 ] 

m *m 1 n&M <0 4 > 9 i? * v MEB3SBfc*5V^-r, iHliaftfcffi^B©*****^* K / X /U 
[M*« 5 ] 

-Yi-'^jdSretm-f-SfcftottBwyXyudsJIItt^EBSixfclEtt^y K t > IE fR — y K 
Sr. S*l#l:MLtffi»a§i:aS^i§*5fcft©*+!)y^t« W IE / X et ffi * 
«^^ffii-'5Ptffi^ffiS^*-r'5-i'>'^^^^ ne«S6«fc*sv^-c, WIEekffi^ffi^f*, 

3gftSit^-«!:g}fc5ft^£<i;i, =&*^^^-^*«i^ 5 , ffj IE / X ,kz> ?U * K *t L , Bf^roffl 
# £ to± 5 I'Sf $ntv^ n b b-f ^9 'J i y hiEf SI. 

[ »** 6 ] 

S»#« 5 |EB<D^ y ME«kSfifi»-*s^-C. W IE et ffi * ffi* H: » W IE ft M IS o 3f 

^(©rt'^Ptffi$^fc^>:^jSS:^ffi^r^'S^«®«Sr ; fl'l-. ^fE«fc»/X/K^9t>, w 

toi 5 trE«$nT^-5 r. t S: #® i: -T 5 W v 9' V =■ y HE® B » 



